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ELEMENT, ELECTRON SOURCE AND IMAGE 
FORMING DEVICE USING THIS ELEMENT 
MANUFACTURED BY THIS METHOD 

(57) Abstract: 

PURPOSE: To manufacture electron emitting elements 
having excellent stability and a high efficiency quickly 
and easily by forming an electron emission part on a 
conductive film furnished between two opposing 
electrodes, and depositing carbon by the use of a 
carbonic compound having a specific vapor pressure. 

CONSTITUTION: By means of sputtering, etc., an 
electrode material is deposited on a base board 1 , and 
element electrodes 2, 3 are formed using the 
photographic technique. Thereon a molten organic metal 
is applied followed by heating, baking, and etching or 
the like so that a conductive film 4 is formed between 
the two electrodes 2, 3 which are opposing. Then a 
reforming process is conducted, consisting of impressing 
a pulse voltage between the element electrodes 2, 3 and 
feeding current, and an electron emission part 5 whose 
structure has changed is formed on the conductive film 
4. Then carbon or a carbonic compound is deposited on 
this film 4 as an activating process. The carbonic 
compound should have a vapor pressure of SOOOhPa or 
less, more favorably between 2-5000hPa, in the temp. 



atmosphere specified for this process, and current is 
fed to between the electrodes so that activation is 
obtained. 
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DYl , DY2, . . , DYn<Dn2t:0E»<fcO 

uo. x^^mm? 2Lmm\z. m^m^m. ^mm. 
dt^»&$n^»«(c, «iEF. mm. mmr\y^i)m^'&n 

[0 0 9 23 :f:EI^(DBW»jeBf^, *^«l3Sli*- BlWl 

7.A^y5'^^Tf&^$n;tS i O2 ^T3&D. X:^ 

eptc^S(D?!^*^Ti^^$n. x:&f^ai^lil7 2^Y 
::^rS]E»7 3(0S^|g«po«{ft^tcffA^^»i'> mm. 
n^. mm^. ss^ia^^n^., x^^f^eta? 2 tY;^ 

[0 0 9 3] Ml::, ^m^mmm'^tktii^^7 4<on^ 

^'cm^^tiftmii^^m^t^ibu^mm7 s^\zj:'d 

[0 0 9 4] rrr. m:^(DX:^{^mm7 2tn^OY 
:^m^m7 3 tiie«7 5 i:^lpJT$iJt^««<Oi)|«tt^ 

CO 0 9 5] ^fcv i?u<ti. »jgE-r^7&^, m^x:fJ[^ 

E«7 2tctl. x:3^iS]i-E^j^^^®e«5!«^&m95f 

^\zmi^^tix^^^, 50 



i^ra^s- 7 749 
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[0 0 9 61 — Y:^r63E«7 3tc«. vyj^zmm 
-r^^m^mmmi'WLmm=f-7 4<^m<D^i^\^Atim^ 

CO 0 9 7] M\z. ma&mmn'i'nm^^<D^mi'\z 

[0 0 9 8] e;±C0<l;-5:^«l^tC<fct). mW^^-ThUi^ 

[0 0 9 9] 'A\Z. J£il±a)<fc5tCLTf^^U>i#>ev h 
f^^^«tC':3ViT, BJIO, 011, RI/SIl 2Srffll^ 

[0 10 0] 01 o\tmmm^m(om^n:^)U(o^ 
m^m. m 1 1 ftm^^a^^ii^'rs. m 1 2 itm^m^m 

CO 1 0 1] 01 OJC^fet^T. 7 in, ±j&<0^O\ZL 

SS7 1 ^&@^bfc'JT:/U-h. S6\t. i3y7.m^ 

8 3cDf^ffitC^3\iK8 4i:p<^Jl'A^y^8 5^;&^?f^JB3£^^ 

0 0-5 0 0*CT 1 o^£AJii^^"rsct-c, 

[0 1 0 2] f^. 01 0lC:feV^T, 7 4ti. 09^C^^t 

^n^mihm=f'izm^v. 72. 7 3\t. ^mmmma 
Ttkmm'^<o-'S^(Dmi^nmtmm-^nitx':^\^^m^ 

[0 10 3] 9vmms 8tt, ±m<om<. vx-x-:/ 

U-h-8 6, ^}t^8 2, UT:/U-H8 IT^fflSS 
8^&«fKUfc*^ UT:/W— h8 l(l^tCSte7 1 

^^m^-r^mmxmf^n^tLib. s«7 is^t-i- 

53^;fi^a[&l^^«^«S«J*^<^UTyu- h 8 1 «^1IT 
^^7 ItCitit^l^^S 2S:*J«U. ^'x-xy 
U-h8 6, ^J^^8 2, S^7 l\ZT9Vm^8 8^m 
^UTt)^l^i, :^0^-C«*^d^ Htr, :7xX 

h 8 6 iUT:/U- h 8 1 X^-1t-^5? 

[0 10 4] 011 ti^3feKT»S, ^3tK[8 4Ji, ^ 

^%{^(Dm,m\zxr>':f^v^7sh'y^f 
h^^^^t-f'yy^'^ h 'J^X?a:t*<hff?^(in^»MfeiJI«« 

9 1 i:^^«i:9 2 tT«^$n^>. :/^ yi^XK^-f 

hU^X*t|g:tt6n*@W«. 
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[0 10 5] iS^xm^B3\zmyt^^m^'r 
[0 10 6] ^ft. myms4(op^mm\z\tm'^;^^)v 
^i!!tmRm'r^ct\z^K>mm^\^±'r^:it. «^tf 

[0 10 7] :7x'-xyw-h8 6(CH. 3eiC^3tK8 

[0 10 8] ^fc. mii^comm^ff'^f^. :^7^-<d«^ 

[0 10 9] nH«8 s\t. ^m7^<DmmM^mc. i 
0-' t o r reafo*^stc$n, m±it^fTtin^. ^ 
^i^fflne 8coft±^coj§tss£«ii^-r^»fcie)tc, y 

i^lni!tt^<^lni)Ki&tr<fcO, 8 8 (*30^^(0{iffi 

[0 110] yyi5^-\tm'^Bami)^±^^'V$>0. ^ 
9Sl3&Ka)®«f^^lCctO, ^^ti, 10-^-10-' to 

[0 1 1 1] m^omm-^ h u ^ T^mmom^m 

[0 1 1 2] ® 1 2tCt>ViT, 1 0 Wtm^^TE/^^JU 
T*0. ^fz. 1 0 2 Ji^^eiHlK, 1 0 3 «ftqi®[5I«S, 
1 0 4t±'>-7 h- UvX^. 1 0 5(i^-r >;*^:U, 10 

6fif^fism^5>K[Hi*&. 1 0 7 vx 
CO 1 13] uT. ^moymm^^mt-x^K/)^. ^ 

-;^>^/^^;l^ 1 0 1 m-^D o X 1 -D o X m. ^ 
TDoyl-Doyn, Rl/. ^aSBEiSTH v ^^LT^I^ 

--Do xm(CH, &fr8a^^/'^^>lPF^tC^tt^nTl^^»fi| 



(9) i»^ra¥8-7 7 4 9 

iff 

o y 1 o y n ^aaj^SEM^iCct oa^^nfc 

0 C 7i X - ^ #^-r ^ i?> CD jp iffi«js-c * 

[0 114] ;k\z. 0 2\zr:>\^^xSim'r^. 

[0 1 15] 3t3Si«i?si 0 2\t. ^<D^mzMmo:>x^ 
v^yifm'f mm^. s i-smT«^wic^uTv^ 

igVx£Otfi:^«EEt>U<li0V (i/7>HU-^;P) cD».i 
rn;6i— i o i <^jsk^d o x i 

-Do xma:«^e<JtCSttt"^'bOTft^. Sl-Sm 

mmnT s c a ntcs^i^viTftf^-r^tjco^siT^^ mmz 
[0 1 1 6] f^a. gi^tBBids^BEagvxji, ^'mm^mz 

[0 117] ^Ac, ^W[sl?&l 0 3J1, ^te5<fcOA:^f 

30 ^-rsi^safi^^fiiiiK 1 0 6 J: oi3^e»n^>(^^^t#T 

sync ICS-^V^T, ^fi^fC^tUT, T s c a n, T s 
f t . mS. Tm r y <D^^«m^^%^-r^. 

[0 1 18] nnm^^n.^^ \ o ^i^sst^^^a:^ 

ATAfi^^:^-r*^ f^fi^(if>:7 hU>?X^ 1 0 4tC 
[0 119] ->:7 hu>?A5' 1 0 4(3:, ^^^J65*;:>'U 

T;ncA:^$n^g^gaDATAm^€, ia«coi^'r> 
©iHigs 1 0 3 <fc 0 21 e.n^»^wm^T s f t (cs^i^t 

1 A<ni^yv^xiv^x^^tM\^^xx^A\i'^. >- 
50 UT;u/yx^u;i.^^$n;fep«i ^'i'>5^ («^ifcm 
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I d 1 - I d n<DN«<D3t^jm^<i:LTi^ffiv7 h 
CO 1 2 0] ^<>;<^'J 1 0 51J, ««IelKl 0 3<fc 
~ I dnCOF^^SrSB«-r^>. ffi«$n;t(^ie^lS, I ' d 

1 - 1 • d n t \.xmii^n. ^wm^^^sg i o 7 (c 
Co 1 2 1] ^mm^^^mi 0 ^^^mm^v'-'9 

I ' d 1 - I ' d nco^>«?tw*6:i;T, ^M£K9f^«^M 10 

CO 1 2 2] *5^?g(cfii^»«^ttm5tf^ti, aiiiBu^a 

CO 1 2 3] ^fc, «i^&mcOW«[«BE£l±CD«BEiC>tt 

CO 1 2 4] fip-^. 2|^«^ffiEta??ITtC. /XjL^X4^C0«JBE 

CO 1 2 5] x^tzt^-ox. x:hm^\zpc>^cx. 

CO 1 2 6} ^tz,. n)i'7.mmn^^^mrt^\z\t. 

^Pm#%±Sg 1 0 7 t LTti, -^^CD&iSSfficomJE/t 
CO 1 2 7] £(±Ui9gL^-Ji<7)tftf^{ci:0, ^^/X^ 



8-7 74 9 

CO 1 2 8] ^i>^}vm^^^m^^^^^^\z\t. wm^ 
0 6 <^ai:^s?tcA/D^«^sg^ai;itntf€fS(cnjieT* 
m^xz^yy. ^Wft-^%^si 0 7trffiiiGn^isii»d? 

CO 1 2 9] fiPS. 5^>^^;Pm^fO«#tztt, «JBE^W 
wm^^^S 1 0 7 fi, ifiJi^<3D!^fig, 

CO 1 3 0] T'ru^m^^^f^^f^^^^^z\%. 
nsLmii^-^^\z^\.^x\%. ^MM^^^si 0 7ir«. 

^tL. n)V7.mmn^\z^\.^xn.. mx\t. « 

BE^WM^S®)^ (VCO) ^ffiV^ntf^<. fg^StC^S 

CO 1 3 n £l±©J:^fc^^Ufc2*=^§g(0H»j^^ig 
^Doxl— Doxm, Doy 1— Doyn^aDTft 

CO 1 3 2] et±KE'</t«ij5£ti. ^Tfz^xzm^^n^Wi 

L, SECAMi^^^C^CD^:^^^^^^^^^. i/H, Sic 

CO 1 3 3j m&\^tz.^=$-m^mo:>f^=f^m^xsm 
^n^^m.(ri^:^mfimmzr>\^x. m \ stxsi 4)^ 
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[0 13 4) 01 3tr:feViT, 1 1 0 1 

1 1 \tnTiAmm^. 1 1 2 d x 1 x 1 0 <t d 
^. «^Jffi:tti3P5^i 1 Stel 1 o±tc, x:^m\z 

m (Dxl-Dx2|H5, Dx3-Dx4IlfI, Dx5-D 
X6W, Dx7-Dx8W, Dx9-Dxl0ra) {ZM 

frj, Dx2i:Dx3, Dx4i:Dx5, Dx6iiDx 
7, Dx8tDx9S:^n^n[^-fi«i:'r^) ^z>\Z 

to 1 3 6] 0 1 4tt, m^mmmo^^m^m^ftm 

2 0 fi^/'J V 1 2 1 li«iF*tiajiirsfcJ6co^ 

122 ti, Doxl. Dox2, • • Doxm 
i:0;a:-5^S^SS^, 1 2 3 ^'J y Hm« 1 2 0 t 

1 1 Ofi. SIl 3IC^Ufcfia5eo«^S««T^ 

^, f^, mi zRumi 4<Dm~nn<Dh0}tmcho 

[0 13 7] 01 4 0^^A^;m. ani!&(7)m>5V h 'J 
5^XffiScO®«feJ^fi£S« C01O) titfeL, «^aSiS 
tel 1 0i::7x-X:/W'-H8 6a:<OffflJC^'J^y 
I 2 0^«i^TU^^;aT^#<S>i'pTV^^c 

[0 13 8] 01 4IC*5liT> SKI 1 Oi:7x-Xy 

h B 6 ii<om\z\tif^j y \^mmi 2 0itm\>f^nr 

Vi^75^, COi^^U^y H«ffil 2 Ot^:, 

ai ^ ifcai $ n>5:«^ tr - A $r^M*r ^ C t CDT ^ 

J6tC. #35IT»C^>t>tTl®roPJ?i$or)^?ll 2 l;(5«i9: 

etii^^f b'b0i 4iz^-rai«tcis^n^t)(^Tii;^ 
tt ^ nfcsi^tr * o T ^ I. 

[0139] f^6. ^ffi^tiSf^ 1 2 2 SC^yj K^S8^1^ 

iSTi 2 3\t. :^m7R<K>mmmni^m^m\zn^t^tsnx 
[0 14 0] jeAJt<7)®<itji^faci^tt(i. ^"f-ff^i^ir-D 
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30 

[0 14 1] 2|c^?g<D®3gJCJ:nii, -T^W 

[0 14 2] 

c 0 1 4 3 ] mmm i ) ^^m9^\z^n^n'Fiicmm 

[0 14 4] ®. S«l tUT5^««€:ffi^^ 

t>fc^, KS«l±t*. lxyxMlRD-2 0 0 0Ni£ 
2 5 0 0 r pm. 4 OtJ^TXfcrV:^— ^^UT 8 Or, 

[0 14 5] (07COLtrffi^) 3&t2j[i 

mzm^r^^x^tim^^xm^m^i^s rd-2oo 
oNmmmmxmmu 12 ox:. 2 o^uhi^L'Ttj^x 

[0 14 6] 3f:^]SfiWlC^V^TH. S^««CD$t<Bf^iL 
;|/^&^|J»0. 3nm-CKA^;&n 0 QnmJ'JSt-S^TJJI^ff 

30 l<0 (a) ) 0 

[0 14 7] ®. :;^t:tc, ^J^nA^&SK^ffitcs 0 nm^ 

3irU. l/>?Xh**AZ 1 3 7 0^fe2 5 0 0 r pm, 3 0 

M I F 3 1 2-C^»UT. 12 or. 3 0 ^J-^Blj^U^^X 

[0 14 8] ^1', (NH4 ) Ce (NO3 ) e /HC 
1 O4 /Wi 0= 1 7 g/5 c c/1 0 0 c cCOmfilcO 
^ ^^a[|l3 Ot}»§iJtb> ^DA^£X^^>yUfca. T-fe 

h>t|., iQ^^mmmkWx.xvi^T.V'^mmx^x. 

mz. #«|A^v»^ASgFfac (c c p4 2 3 0. ^igpfiii 
(ttc) Sg) =£8 0 0 rpm. 3 0 |}>X bf >:^-^^ b 
T. 3 0 0*0, 1 O^WttJBStb, ife^b/'^^v'^^A (Pd 
O) Wi^feS: 7nm) ^W-r5.«l^)&^t^©* 

[0 14 9] 'A\z. ^aJx^^y h^:7L'T. ^<7)i|i 
(0 7 cow' tCffi^) ;5«3 0 0/im. RffT^n Onm, 
X'— heiKfil*^5 X 1 0^ O/DcO, Pd^^7c3S5t-r 
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(b) ) . rx.^z,z.X)Sk^^m.m'Wkt\t. 

[0 15 0] O. ^tr, e4±CD3R^^£0 3 (0»l3^ff|fiii 
fftZKffb. ^t^3)^>:/tCT^^L, 2X 1 0-» t o r 

^tb<r>nm 1 0 i; D , 2 , 3 mtc-en-?tx, « i^? 
i^, y^'-^>ifmm<o^m^m^m2<D (b) tr^ 

[0 15 1] m2<D (b) T 1 &t;T 2 titeSEJ^ 
<D/XJb;^*Bi:/'^^PXWRSTd& 0, atc^JfiWTtlT 1 $ 1 
T2^1 OaUfJ^tb, (:7:t 

ja3i4>tt, f^^tc, 0. iv(^)«ffiT. T2m\zmim 

lC*^?^*^co«^iS[tii^5 7&tf^j^$n>^c (0 1 CO 

(c) ) , 

[0 15 2] 0. £J^±<^)J;^iCLTf^J^$n;t39§TlCt3 
I'iT. rirh> (2 0'C-r<7)^^2 3 3 hPa) 
*«|1 X 1 0-^ t o r r0|AL;5:3fSflT-C, 2 0^W, 

[0153] 015 tf^. T3 &r/T 4 ti«JEjSLJ^O/t>H. 

^^uiUP^ T4^i oauiJ>tb. ^j^i&CDiStifiS^iHi 
4VTfTofc. 

[0 15 4] ^ecD^I, #<;i X 1 0-» t o r r ^T^^$ 

[0 15 5] mmt\zm\^^i^ti^mmmi^<r>n^m 

«rt'\<^*AH. --hVPyxVPy^fflVifc^HA^ (0 
[0 15 6] Je>L±cr)i:^tcLT^e.n;fe3f5TO!^i4«. 

ry-H«s<o«EE(ii kv. 7y-H««i«^&m 

1 0'« t o r rCOi!l%TrSl5£*ffof^, 
[0 15 7] ^CDteH, l!l^«JE75n 4 VCO^. ?5s^« 
$SH2nnA, S^m«SS»il aAi:?^j:D> «^feW«il3*: 
liO. 0 596-c^ofc. 1 0^W<^]l)Kffii!i^fT 

[0 15 8] ^fc, f^«UAc«^tttli3fi^trSiL. 3??-^ 



1^0S¥8-7 74 9 

22 

«flE14V, «EE/^>iPXCDilDjiUJ^^6 OHzT, /X 
;PXi|B*^3 0 M s e c, 100/isec, SOOase 

c ^/r r<D, I f Rt;ffl:m«sfiE i e ©/t;i.A« 

[0 15 9] (^!gW2) *||JfifgtC*5l^TH, 
\Z. n-Y'fi^y (2 OCTt^^K^O. IhPa) 

[0 16 0] ^^nfc^^tc5ttb, Hiififf 1 

f, I ecOiil5^^ffo/^i:;i^. 9(5T«JE;)n 4 VCO 
^, 3f5^«»K(i2. 2mA, mmmt.\tif<hfX,r^. 
«^ftai^^77ti0. 0 4 5%rfto>:L. lO^ 

[0 16 1] (^Jfi«3) 4:^Sfi««|IC:fel->T«, ||Jg« 

1 <r>^^\mmz^\^xm e nfer-t h xoftt) o \z 

3l^;^Ar;Wxb: K (2 0t:TO3K^4 3 7 O h P a) 

[0 16 2] %^mt.%^\zn\^. mm\tMm\z\ 

f, I e (Ofll^^fTo;^^;!^, 355^SJBE)&^ 1 4 Vco 
5j5^«fi5ttlmA, KmmWiO. 2/iA^;iO. 
«^:Km5E&*7?JiO. 02%-C^iofc, ^fc, lO^K 

[0 16 3] (^Jg0t|4) :4:|^SfiWlCi5ViTJi. 

n -^^^■9-> (2 0t:TCOiat^l 6 0 h P a) ^m^^ 

[0 16 4] ^^txtzMi-yznx^. '^mmxt.nmz i 

f, I e(Dai^^fTo;tiiC^; 3!l^«JE*n 4 vco 
^T«Mttl. 8mA, iStamSKHO. S^Air^i 

[0 16 5] (^Jfif||5) 3|!:g|JfiWi:feV^TH. 

n-':7>7';^> (2 orrO^^EEO. 35hPa)^ 

m\^^x^m'c^^':>it^\%%m\\t.nmzrt'Dtz. 
[0 16 6] %^ixftm=f^\z^\.. ^m^xhnmz i 

3?I^««IS«1. 5mA, ifctli*i^(iO. ^ixP^hU 
0, «Tfi[aiSil^77tiO. 0 4%T*-:Dfc. 
[0 16 7] ^fc, e;±<^)|^ieWU 2,4, SlCTt^ 

XcOtl0jiLM^6 OHzT, y^;^A^iA«3 0 xi s e 
c, lOOMsec. SOO^sec ^^X<r>. 

[0 16 8] ^l(Di|$md^e»5g^75i-Cl5^<fcotC, 

ft;^tc^A;^n^^3?t^^<fe«^Bfco2 ox;»c:fett^«E5i 

ffi/J^ 0. 2 h P a-'S 0 0 h P a<0«SSJc3&^«^lC 



—388— 



[0 16 9] 
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(13) 

* * c^n 
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f (mA) 


3Eai«%i 6 ( /iA) 






100 


300jut> 


30 


100 


300 ju» 


mkm I 


1. 8 


2. 0 


2. 0 


0. 9 


0. 9 


1. 0 




2. 6 


2. 4 


2. 2 


1. 4 


I. 2 


1. 0 




1, 7 


1. 7 


1. 8 


0. 7 


0. 7 


0. 8 




1. 4 


1 . 4 


1. 5 


0. 6 


0. 6 


0. 6 



[0 17 0] (l^lfiM6) :*l5JfiWtC^liT«, 2|£%ei 

[0 17 1] ^mmi ^mm<r>n^^^-c. ni^r^m, 

[0 17 2] :k\z. z:<D1f^mi±m^ («^ig^«) 1 1 
o>&uryu-h8 i±tceg^Lfc^. ^tts^i 1 
o<^±:^tc, ^.T-mmKi 2 1 sr^-r^^H«fiii 2 0 

[0 17 3] MJC. Jfej»tt«tel 1 0(D5mmJL;^(-, 

:7jr-xyu-K8 6 {:^^7.mwiS3<Dmm\zmytm 

^^8 2^:^VUEeu, :7x-x:/u-h 8 6, 

8 2, 'jr:/u-h8 i(^»^S5tc:7U*> h:^^Xi£^ 

ryu-hs 1 --oifejBtisste 1 1 o<Dmi^'by^jyh 

[0 17 4] ^7ieK8 4Ji, X h^-f (0 4Z? 

1 1(D (a) ) ^fffflU, :/^^^i7X h^^f 

ffi^^L, :^3^8 4 

tz. ^^7.m^Qz\z^yt^^m^'r^yimt. x^u 

[0 17 5] :S^K8 4<0F^©®IlCfi;<^$^>lU/\-V/ 



[0 17 6] >^Ji-xyi— h8 6*C«, MtC^i^KS 

[0 17 7] mm<r>^mt:ff'DlSk. ;^7^-C0«^»i^6 
[0 17 8] JB4±<Dct-5{CLT^J«U^:tf^Xi&Sf*iO 

091 t(^«©^fi:tCT:7:i~5>^^m^ 5SI^1 1 1 

[0 17 9] 5*:ic. :tf5^x^Sf*9»criih>^i X i o 
--•tor ri»AL. ^ggn^^Dox l-Doxm^ffl 

mzxfik=^\ 1 i<7)fii^^{b^ffofc. 

[0 18 0] ^(O^. T-feh>^^^U. SSI 1 0± 

[0181] ^^(C. |?5lxi0-*torr (OM^St 
^gI^o^^^^:^XA-:h-T^ft-r^::^-c»3S? 

[0 18 2] ^Ai<D^o\Z^^Vr:i:^^B^<Dmmm^^ 

etci5i>T. ^m^i&ihmT\z\t. ^sin^^Doxi 

2i^mmvrz,m. i«jE«^8 7^511:, j^ts^jw^yc^ 
B 5^z^UQ^nft^kv&.±<DMm^z^vmm^rL. m 
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^%mm^\t. ^mm^^^s 102 pfh^) 

1 Ocai 0 um±:^tC5 O/imgCDft 
i^M5fi7l 1 2 1 ^^^^^Wmm 1 2 0 «:E«T^ d t 

CO 1 8 3] mmmi) ^mmm\t^^^x\^. :^^m 

CO 1 8 4] 0 1 Oil, :3^mmm\z^n^mm,m^^m 
CO 1 8 5] «^S[<0— e^c^-To ^ 
6, 019 Tv f^i;ia-^€r^b/::t)<^ 

f^i;fecos^*r. cc"^. i«Ste, 7 2«09o 

«i7 2 t«:^6«i1^«!cofc86<on>^i^ h3^-;i.T*^* 
CO 1 8 6] ^-r> *l^««IC0l[^ig(D3!STSte<^)«ig 

CO 1 8 7] X^-a 

>K^BI&X/V:;i5'J£-rJi$)i3£by:LX«l±lr, 
K<r>KM^W^n.m\^1t^s (AZ13 7 

^ miS<D (a) ) . 
CO 1 8 8} Xii-b 

^tskmi 4 i^RF7./\v9m\z^K>mm'r^ mis 

o (b) ) . 
CO 1 8 9] XS-c 

X.m b TliSI bit >- 'J rj >KibKtC3 >^ ^7 h 3t:-;H 
4 2^ffi$^'r^>/ci6<^*:M/vX h/'^^-V^Srf^O. ;i 

>^$'^ h^-;n 4 2^j^j^-r^>, xv^>^(tcF^ 

i:H: :^X$rffil/>/i:R IE (Reactive Ion 
Etching) miZ^-Df^i (Ell SCO (c) ) o 
CO 1 9 0) X^-d 
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A^ — >^&2lNhUyz h (RD-2 0 0 0N-41 0 
tjrxhD-ACDT I, 1 0 0 0:^->5^X hn-ACO 

r^lBG«3 5^n>i:U 3?l^«ScDi|Stt3 0 0 ^ ^7 n 
(d) ) . 

CO 1 9 1] rm-e 

10 m^nmSs 6<D±\Z±MWi7 3<D:^hUi^7shn^- 
5 5 0 0 0:t>yXhD-A©Au^Ji;*:JI^«E«JC<t 

m<Dm^o±jRU7 z^mmvft mi9<D (e) ) . 

CO 1 9 2} Xg- f 

>^{C<tOBtil^l 0 0 0:t>5^Xhn-A©C r«l 5 1 

Pdmm (c c p4 2 3 0, :3iiF3ai!l (ttc) «) $:Xfcf 
a? tCcfcOlErtE^^tj, 3 0 OTCTl 0 ^W<D2iOflfttt^3E 

^®^b;t (ai 9(D (f) ) . ^^vxm^ts 

2CD]K»«1 0 0:t>^^XND-A, '>-HSmfll«5 
X 1 0* D/D-Cftofc, Jfe^feCdTig'^Sttte^Ki: 

0. •eoffifcjfflWieiiUT, w&'ft)m^\zi^w&&vf^ 

o^ofc4^18 (ft*^'b#tr) <7)is«:5b, -^-cTjfeigt 
mB^mxm'T'm^f}^mm'^muwi^'f-':>^^x<Dm 

30 r&V^^. 

CO 1 9 3] X@-g 

C rggl 5 \^^Um^^(Dmn^2^^X,v^^r> 

h\zxy)x.v'^>'^\^xmm(Dn^->^m^vft m 

1 9CD (g) ) . 
[0 19 4] Xg-h 
U>9^ h7j^-;H 4 2tt5J^Je4^1-»CW>?X h^rlfe^T^ 
J;o:^>''^;5'->^J^^b, J^^3SSl3ff{ci: Off S 5 0 ^> 
yxhD-AOTi, 5 0 0 0:^>yx hD-AcD 

Kxi^im^mrnvtz,. ')yh'^y\z^^^^(D^^^^^ 

40 -5Ci:lC<}: 0. zi >^i7 JH 4 2 $:ilse)ii^ 
ft. 

CO 1 9 5] i^±cox^tci;0»je«Sfel -tlcTSe*^ 
7 2 . €f^i|@«tJ8 14 1. ±fi« 7 3 . 3t5^«« 5 , 
6, ««#M2^?&J^^L:t (HI 9© (h) ) . 

CO 1 9 6] 'D^\Z. £;±0<fc^JCbTf^ft)cbfefl|^ig 
O3!5TSffi^fflV>T^^^«Sr«|j«bfi09S:, 0 10^ 

m \ \ ^m\^^xm.m-r^. 

CO 1 9 7] ±.m<D^o\zhx§^ik<Dm'^^mmm&LL> 
rc:«^ags«7 1 0 1 on^-ri:*5 0, 

5(7 h8 I XCS^b/S:^, Sfe 7 1 5 mm±;^tC. :7ji 
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[0 19 8] m3t)»8 4«. ^/5^n-ACD«-&Jl^^ J(? 
(0 1 (a) ) b^-f 

^/i. ^^X»«8 3lcm3t(*:^ftHf^<5:^^»iX^»J 
[0 1 9 93 :^^m8 4©(^ffiWicJAia^!t^i5';P 

[0 2 0 0] ^x-XT'l^-hS 6(C«, MtC^^MS 
4CQ^ei4«:ifi5ae)*fcsC>. m5tR8 4 CD^ffifi3tcS^« 

[0 2 0 1] saj&cDit«S:ff^K, 

[0 2 0 2] eil±cDJ:3irUT^J^b;t:tf^X$g8(^(^ 

|!(^4^>>^t'T 1 X 1 0-" t o r r ^T^^bfe, 
[0 2 0 3] -eoft, ^S^JSTDox l—Doxmt 
D o y 1 —D o y n i^ffiC. 017 

[0 2 0 4] y:t'-^>!fmm(Dmm^m^m2 (b) 

[0 2 0 5] :i(D<J:-3Jwf^^$nfc«Ta£ili65Jl. /'^^ 

[0 2 0 6] A\Z. fSyX^^mzr±:h>^ 1 x 1 0 
t o r riHAb, i&»i1^^TD o x l-Do xmtD 
oy 1 -Doy nSrai;«TSai3t5^7 4 0«ffifWtC« 

[0 2 0 7] '^\Z I X 1 0 * t O r rmB^(^M^^'C. 50 



8-7749 

28 

1 2 or, 1 0^r81<0-^-s^>^'^^ff'3fc^, 

[0 2 0 8] S^t3$tjh^CDH^S*«^'r^fc*tw, 

[0 2 0 9] Us±,a>^o\z^^\^lt^m'^<r>nmn^m 

StCifeV^T, ^mTWLmm=^\Z\t. ^S^Sa^Doxl 
-Doxm. Do y l—Doyn^ili;, ^SE^E^Sr; 

[0 2 10] (i^iifi«i8) 02 Ota:, ^j.±mm\^it.wm 

[0 2 1 1] 02 Ot|>, 2 0 0«5=>rxyu-f /WU, 

2 0 1 tt5=''<XyU-r/'^^>'K:0ffilti[El*&, 2 0 2«5=^ 
X>^W-f r3>hn-^, 2 0 3(iT^yUi?-9-, 20 4 
^15^3-5^, 2 0 5JtAm:^-r>5'— >'x-X0K. 2 

oettcpu. 207\tm^^^mn. 2 0 8*5cfct;2 

0 9*5<tt;2 1 OJiia»P^^U — r >r$^ — :7x-XlHl 
2 1 1 (i®»A:^'f >:$'-:7x-XIhI»S. 2 1 2:te 
cfct;2 1 3«TVm^SmiilK. 2 l 4tiA;^«5T$> 

fg, ^^-fi. n^. ^m. ^i&uE\zm'r^mn^7.\^- 
[0 2 12] \;ky^ mmm^o^m.n\z^r>x^m0^mm 

[0 2 13] TVm^^mm^2 1 3H. 

[0 2 14] f^(i, §m-r-5Tvm#tD;^ic;«W(ci®^n 
SECAM:^^^(^»t:^^CT'b&vi. cn-s^io 

Mtr^^fc<35^SE*l<i:0;^^>TV^^ (fiaiAtJ. MUSE 

<o \zi^mumnmx^^ . 
(0 2 15] TVfi#smiHiK2 1 zx^m-^tiitrv 
m-^Ji. -xn— iS^2 0 4cai:^$n^>. 

[0 2 16] ^fc. TVfg^Sm[HlK2 1 2tt, fijg;^ 
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[0 2 17] ^fc. m^Xi3^>9-y:iL-7.m^2 1 
[0 2 18] ^tz. r>5^"->'x-XCHlK 

ifcOiii.*nfc®«ii^tt7'n-5^2 0 4»zai:f3$n 

[0 2 19] ^fc, — 

y2 0 4(cffl:^$n^. 

[0 2 2 0] Sfc, iSiftpt^'J—f x—XliiK 
2 0 8«, V^m. U^±®5^>f X^70J;^tC, I^±iaife7^ 
- iJ' S2t6 U T -5 ^«3&^ 6 ® ^«St 0 6?)0 
lHl»ST, ^r33&^nfcfl>±ei«x-^«7'3-y2 0 4 

[0 2 2 1] ^fc. Aai:(J'f >:$^-:7x-X[Hl*&2 0 5 

«4:^^^(e©«;l'6CPU2 0 6<h^1^SSi:OraTtt^ 

[0 2 2 2] IS«^^15IK2 0 7(i. ^saAai:^ 
-1'>:$^-:7x-X[HllS2 0 S^^n^LT, ^tS^TJ^S A:fj^ 

^ific-r -5 i® ^/"^ ^ - >;o^ idtt ^ nr s sfe ta b ^ffl 
i; si) i L Tii»a)^fiE (Ciij'iST^jifiiKT&^fiiL^i^i mnr 

[0 2 2 3] :^lHlKtC<i:0^^£$nfc^^ffli®»5^-i5' 
7^3-^2 0 4»zm:'J$n^;0^ «^tlJ:oT(lg^ 
BHAai:^-f V^'-^^x— :^l5l)f&2 0 5 &:fM.T^tfiBc7>r] 

[0 2 2 4] ^/c, CPU 2 0 6«, £tUT4=^^$? 



(16) 1^SB¥8-7 74 9 

JO 

[0 2 2 5] ^fc. ^(D«»c«^^-r^»®ifem^ic*si; 

i£? [0 2 2 6] ^e®«^^lHlj^2 0 7tC^LTISi 

gtlEAai:^-f>^-:7x-Xl2lK2 0 5$r:n^bX^WCD 

[0 2 2 7] CPU2 0 6Ji, ^%^hz.t\mv<r> 
- V 3 > tr OL- 5^ ^ H y o -t y ■^^^<^) J: o tc. 

a? ?S2 0 5^fe^Myr^»(D3>bra-;$'^y h»7-i7i:» 
[0 2 2 8] ^fc, A:^ffi2 1 4fi, KFKBCPU2 0 6 

[0 2 2 9] ^rt. x3-5<2 0 4(i, tOi22 0 7 
2 1 3iOA:^^nsa>!r<Oi®ife^^€r31]gfe^t^. ^ 

4Hrtll^tCMife;^^U-£»ASco*tM^b<. 

ji. e^Afi, MusE:;^ic^t^i;a?)i:bT, is^^^-r^ 

[0 2 3 0] Ifi^ 

0 7Rr;cpu2 0 6i:®i^bT®«om?!^, mm. 

[0 2 3 1 ] ^tz. '^)U^':/U^^2 0 3«, mmCF 

V2 0 6^y)xtl'^n^mf^m^\zm'::s^. mfr^mm^ 

ti. ^n-^2 0 4;5>^A:^^n-&M^lfe$nfc®ife^t 
^(D^^75^^^McD®«m#^£a^bTK«ilHl8S2 0 1 

u\d(Dxo\z. -mm^m^<Dmi^\z^^fxmmzj:'D 
5^ [0 2 3 2] mrc, ■F-r;^::^l--^>"^^;^^>' hn-^ 2 
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o2\t. ^Bacpu2 0 6ctDX:^$n^>ftdWfi-^»ra& 

[0 2 3 31 ^ft. 7.':fu^/'^^)V<omWi:^^\zm 
[0 2 3 4] «'&ic<fc-3Tit, ^7^m^(r>nm^ 

[0 2 3 5] ^n:. K«lI51K2 0 Ui, x^Xt/K/X 

^0. t5lB'7;w^:/u^7i?'2 0 3*i^A:^$n«»ii»^H 
^t. iirgB5r>r>^:?'U^M^J^:3>hD-^2 0 2<fcD 

[0 2 3 6] J64±. ^l$C0««lc:PViTS£?^U;t7&^ 0 
2 OlC«ff|^U?t#lf!Jctr^O, *^^giaiC:feliT«^«^ 

:^;U2 0 0tC^^TSi^75tpJtgT*5»o 
[0 2 3 7] IP-^. ^Ixtrv^aVaji^JiCJe)*?:^-^)^ 

[ElgS2 0 1 trAX^ns. — y=-f xyw-rn>hn 

-^2 0 2«, ^^•rS®*<&^fC*S:i;TKI(ftHlg&2 0 

[0 2 3 8] KftlHliS2 0 1 ±SiS«m^t$tIWfi 
^^(cS^l'iT, T=^'X:/U-f/X^;i.2 0 o»r«»^^$r 

cn*ci;0. x:/i/-r/^^;V2 o o 

[0 2 3 9] cn-^-S^COKimi, CPU2 0 6lwJ:0 

[0 2 4 0] Sfc, *^^S«tC:feViT(i, SaET^n - 
y2 0 4Cl^a-r^.®<fe^t'J^®»^^3c[Bl?S2 0 7S: 

^-r^is«t^?gt'^bT. e^^Ati, [Hie, 
^Ki, x.yv^w. lira, -fe^ft, ®»<DtaE«i 

[0 2 4 1 ] ^rc:, ;tc^5fi«CD|ft^T«1^ICttn;5:75^o 
[0 2 4 2] m^X. 3(w^^^ffiH, 7"Ufx3>Sti^ 



(17) 4^W¥8-7 74 9 

[0 2 4 3] f^j, ±I3H2 0 I^SI^^S«^SStdl* 

\z^r>x\tmz. ^m^m\z^'DX\t'^i^\zm^'^m^ 

[0 244] m^\t. *^^^«S:5^Wlf«te«tUT 

[0 2 4 5] :^^7f^mm\z^^^x\t. ^ot:>nm^Bm 

[0 2 4 6] ^n\zm^x. ^mBmmn=j'WLm^^^ 
mtm<mwtnmmz^9kn^itib. a 

[0 2 4 7] 

ft *^i#^r # ^> (.^ 5 ^ . 

[0 2 4 8] ^^0, ^^BEcOfiVi^r-f 

m'f'i&ihmi^om^K^^o^xf^m^S}^. 

[0 2 4 9] ^r:i. /Vi^xm^Wi^i^^^C^ZK^^^CDWl 

40 ^'$c^^<D9knit.m'T-^%^:^ht^x^^h^>onfkti^ 
[0 2 5 0] *rc, mz. mi'ifim^^m imx\ti5^ 

mz^^ifi^Bifi^. mmm.<^^i'\zn)V7.m^w^ 

[0 2 5 1] JeA±OJ:-ptzLT. i^^tticflin, ftf^^ 
50 )£<«E;)^ffi<. LiOi'&PSWS^caiU;!:. BIKJJCiF^SrSeU 
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1 2 nm^ 

2 3 m^^>^ 

1 1 1 ni'Wcmmi' 



(18) 

33 

ftmist^^^mmo^mmm^mmmm-n^^. s. 223 

CH2] :^^m<Dnm:^m\z^^. mny:t~^>^R 14 

[0 3] 2i!:^li^{c«t)-5^ffie^l!«i^&til3R^0^5£ 1 6. 

SM^flc^<im«l^@. 2 1 

[04] =*:«9gtc:«*:3-5^ffie»^«T&ai3Jf^coiRg^ 2 2 

msammomm^m. 2 4 

[0 5] 2fc%Qg{Cffit)^^ffi^«l!«^JfcaisJ5^<?35|l^ ii? 2 5 

«as I f , *[ai«fflE I e <Dmmit9i^m^fiR^^m^^'t 3 1 

0. 7 1, 

[06] 7 2 

&^7&:i!*tt0, 7 3 

[0 7] ^^m\z^t>^^mBmmm=f'nmm'f'(Dm^ 74. 

fi«j¥M0 (a) RXmmm (b) , 75 

[08] :i^mm\z^t:)^^m^mmm'f'Wcmm^<Dwi<D s 1 

jl8«=£^-r«iCe«l»rM0. 8 2 

[0 9 ] mttv bV^ XE»<Z)«^S^^-r 0o 8 3 
[010] ®«j^^«<D^^/'^^;KO«ti5«|j^0. a? 8 4 

[011] ai^A^;i'fc:^vie.n5>s^^^'r0. 8 5 

[0121 mmmaumm^^Tsc:^^<o'rU}dmmz se 

[013] »^«(^«^ig^&^'r0. 8 8 

[014] ®ife?^B£^ig<z)^^/'^:^jV'<Dgijcc)ifi^^^-r 9 1 

mm^^. 9 2 

[015] ^J60t|{c*3tt^fi&i4ifc;co^in«JEE&J^«r^-r i o i 

0, 102 

[016] ^mmz^n^^Ff-may^mm. 1 0 3 
[017] wmk\z^n:b%FmsD~mmm. 30 1 0 4 

[018] ^mm\z^n^it=^m<D9mjj^^tsm'r^ 1 0 5 

it^(omm^. 1 0 6 

[01 9] mmm\z:^n:bn=f'm<onm-j3^^wm'^ 1 0 7 

fc«i>cD»rM0. 1 1 2 

[0 2 0] mmm\z'^\'^^mm^i^mfst^w^'t^tz^ 1 2 0 

(D0. 1 2 1 

[02 1] tj3e3^(7)«^iScai5»^&^T«^W¥ffi0* 1 2 2 

[^■^cDitt?^] 1 2 3 

1 , 221 Wl^ 141 

2 , 3 . 2 2 2 3f?^«fiS ^14 2 
4. 2 2 4 *«i4BS 
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